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In 1960, the writer found that the vital staining of the solution of Nile blue 
S is favourable to initiate the metamorphosis of the tadpole larvae of Halocynthia 
roretzi (Hirai, 1961). This method shows the exact stimulation to the larave, and 
also that the stimulated parts of the larvae in blue color contrast to the yellowish 
living larvae. In 1961, the writer tried experimentally to find what structure of the 
tadpole may respond to the stimulation (Hirai, in Japanese). In 1962, this 
experiment was tried again by T. Numaknnai of the Station, and he obtained the 
same result. Those results will be reported in the present paper. 
MATERIAL AND METHOD 
The tadpole larvae of Halocynthia roretzi the species used in those experiments 
were obtained from the fertilized eggs spawned spontaneously in the breeding season 
(Hirai and Tsubata, 1959). In those experiments, the larvae which completed the 
potencies of the metamorphosis 12 hours after the hatching were used (Hirai, 1963). 
To cut the larvae, an ophthalmological dissection lmife was used nuder the 
.binocular microscope. To initiate the metamorphoses of the divided parts of the 
larvae, they were treated with the solution 0f Nile blue S (1 drop of 1% Nile blue in 
10 cc sea-water) for 10 minutes, then removed to the normal sea-water. 
RESULTS 
In 1961, to find the structure of the responser of stimulation for metamorphosis 
of the larvae of this species, the larvae were divided into anterior and posterior 
parts at five parts as shown in Fig. 1, before the vital staining. In Fig. 1, the cut 
part 1 is the most anterior end which includes the adhesive papillae in the 
divided anterior part, cut part 2 is the anterior part of the body at the front of the 
sensory vesicle,' cut part 3 is just posterior of the sensory vesicle, cut part 4 is the 
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Fig. I. Larvae of Iialocyntlda roretzi were divided into. anterior and posterior parts at I, 
2, 3, 4 and 5 respectively. A and P show the antero-posterior orientation of the larva. 
Met. 
Table I. 
Potencies of metamorphosis of parts of the larvae are shown. The control 
was treated ·with staining. Met: Number of metamorphosed ones. Not 






posterior end of the body or the anterior end of the tail, and cut part 5 is the middle 
of the tail. A and P in the figure shows the antero-posterior orientation of the 
larvae. 
After the larvae were cut at 1, 2, 3, 4 and 5 parts respectively, the divided 
anterior (A) and posterior (P) parts were stimulated by the vital staining (Tab. 1). 
By this method the potencies of metamorphoses of the anterior and the posterior 
parts from each cut part were observed. The anterior parts which were divided 
from the posteriors at 1 were too small for their changes of metamorphoses to be 
recognized. Three posterior parts metamorphosed, and two parts did not. When 
the larvae were divided at 2, all of the anterior parts metamorphosed, but nine of 
ten posterior parts did not. When the larvae were divided at 3, 4 and 5, all of the 
anterior parts metamorphosed, but all of the posterior ones did not. The 
experiment to divide at 2 was repeated again in 64 larvae, and 89 per cent of the 
posterior parts which did not metamorphose were observed. In 1962, the same 
experiment was repeated by T. Numakunai using more larvae. In his experiment, 
when 56 larvae were divided at 1, 53 posterior parts were not compeled to metamor-
phose. When 64 larvae were divided at 2, 62 posterior parts did not metamorphose. 
When the larvae were divided at 3, 4 and 5, none of the posterior parts metamor-
phosed. 
In 1961, Y. Kakinuma of the Station, tried local vital staining of the 
larvae by Nile blue S. She used particles of agar powder which were immersed in 
the color. The particles were attached for three minutes to the five parts 
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respectively as shown in Fig. 1, and those parts were stained by the color locally. 
In her staining method, when the larvae were stained. at 1 which includes the 
adhesive papillae, 18 of 20 larvae were metamorphosed within 30 minutes. 
When the larvae were stained at 2, three of 20 larvae were metamorphosed. In the 
other parts, no larvae were metamorphosed by this method. 
CONSIDERATION 
The vital staining of the solution of Nile blue S is favourable to initiate 
the metamorphosis of the larvae of ascidians. As was described already (Hirai, 
1961), in Halocynthia roretzi at first the envelopes of the larvae were stained 
purple blue but they discolored within about five minutes after being removed to 
the normal sea water. The ectodermal epithelium was stained blue, while the inner 
tissues were not so distinctly stained though of light green color. The larvae 
initiated their metamorphoses by the staining stimulation within ten minutes. The 
writer supposed that the stimulation may be responded by the ectodermal 
epithelium rather than the other tissues. Is there some center to respond to the 
stimulation in the epidermis! To investgate this question, the larvae are divided 
into anterior and posterior parts at the five parts 1-5 respectively as was described 
in the result before the stimulation of vital staining to the larvae. The larvae were 
distrubed so as to be compeled to metamorphose by the stimulation when the 
anterior parts were removed even at 1 or 2. On the other hand, the parts of the 
larvae which ;include their anterior ends were not disturbed though they were 
divided from the posterior parts. When the anterior ends of the larvae were 
stimulated by the staining directly, their metamorphoses became initiated. The 
writer supposed by those facts that a center to respond to the stimulations for 
metamorphosis is the anterior end of the larvae, especially the epidermis which 
includes the adhesive papillae. He supposed further that the adhesive papillae 
were not ouly the organs of adhesion but also the sensory organs to respond to the 
stimulations for the metamorphosis. 
SUMMARY 
The ascidian swimming larvae are initiated to metamorphose by vital staining 
or other stimulations. To investigate the center of the larvae of Halocynthia 
roretzi to respond to the stimulations, the larvae were divided into anterior and 
posterior parts at five parts of the larvae respectively. Then those divided parts 
of the larvae were stimulated by the staining method. On the other hand, the 
local vital staining method on the larvae were used. By those methods, the poten-
cies of metamorphosis of the larvae or the parts of them were observed. As the 
result of the present investigations, the writer is inclined to the view that the 
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anterior end of the larvae includiog the adhesive papillae may be a center to 
respond to the stimulations for metamorphosis. He suggested further that the 
adhesive apillae are not only the adhesive organs but the sensory organs which 
respond to the stimulations for the metamorphosis. 
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